Veridical detection of safety versus danger is critical to survival. Learned signals for safety inhibit fear, and so when presented, reduce fear responses produced by danger signals. This phenomenon is termed conditioned inhibition of fear. Here, we report that CS+/CS fear discrimination conditioning over 5 days in rats leads the CS to become a conditioned inhibitor of fear, as measured by the classic tests of conditioned inhibition: summation and retardation of subsequent fear acquisition. We then show that NMDAreceptor antagonist AP5 injected to posterior insular cortex (IC) before training completely prevented the acquisition of a conditioned fear inhibitor, while intra-AP5 to anterior and medial IC had no effect. To determine if the IC contributes to the recall of learned fear inhibition, injections of the GABA A agonist muscimol were made to posterior IC before a summation test. This resulted in fear inhibition per se, which obscured inference to the effect of IC inactivation with recall of the safety cue. Control experiments sought to determine if the role of the IC in conditioned inhibition learning could be reduced to simpler fear discrimination function, but fear discrimination and recall were unaffected by AP5 or muscimol, respectively, in the posterior IC. These data implicate a role of posterior IC in the learning of conditioned fear inhibitors.
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Introduction
Associative learning processes permit an organism to remember environmental cues that predict danger or safety. Danger learning has been extensively studied using Pavlovian fear conditioning procedures (McNally & Westbrook, 2006) and its neural mechanisms are very well understood (Johansen, Cain, Ostroff, & LeDoux, 2011; Kim & Jung, 2006; LeDoux, 2014; Maren, 2001; Tronson, Corcoran, Jovasevic, & Radulovic, 2012) . By contrast, the mechanisms by which explicit environmental cues come to predict safety are largely unknown (Christianson et al., 2012; Kong, Monje, Hirsch, & Pollak, 2014) . Learned safety signals are potent modulators of behavior and have the ability to inhibit fear responses, such as behavioral freezing, and promote exploration or foraging when presented in compound with learned danger cues (Chen, Foilb, & Christianson, 2015; Christianson et al., 2011; Konorski, 1967; Myers & Davis, 2004; Pollak et al., 2008; Rogan, Leon, Perez, & Kandel, 2005; Sangha, Robinson, Greba, Davies, & Howland, 2014) . The phenomenon that underlies the blunting of fear by safety cues is termed conditioned inhibition and it can be investigated by providing discrete, unreinforced conditioned stimuli (CSs) in the midst of Pavlovian fear conditioning procedures (Christianson et al., 2012; Konorski, 1948; Rescorla, 1969) . According to Rescorla (1969) , two critical tests are necessary to assess conditioned inhibition. First, the strength of a conditioned inhibitor is assessed in a summation test in which the putative conditioned fear inhibitor (i.e. the safety signal) is presented in compound with a danger signal. In this test, well-learned safety signals reduce the conditioned freezing response typically evoked by the danger signal. Second, excitatory fear conditioning should be delayed if a conditioned inhibitor is paired with an aversive US. To test this, a learned safety signal and a novel CS are separately paired with an aversive US. If the safety cue is a true inhibitor, there will be reduced fear associated to it than to the novel CS.
The neuroanatomical loci that mediate learning and recall of conditioned fear inhibitors are currently unknown, but there have been a number of important investigations of conditioned inhibition in the context of appetitive learning. While a thorough review of this literature is not focal to the present study, these studies identify a number of neuroanatomical loci for conditioned inhibition that might contribute to conditioned inhibition as a general behavioral phenomenon seen across learning modalities, and so could be involved in the conditioned inhibition of fear. Noteworthy examples include the ventromedial prefrontal cortex (MacLeod & Bucci, 2010; Meyer & Bucci, 2014; Rhodes & Killcross, 2007) ,
